The Nakano space is a normed space. The relations between the modular and its norms are the most important problem in the theory of Nakano spaces. To determine the types of modulars whose norms are proportional has been completely solved by Amemiya [l] and Yamamuro [l] . The purpose of this paper is to consider the relations from another point of view, namely, as the relations between Young's inequality and Holder's inequality. It is well known that the fundamental inequality in the theory of normed linear spaces is that of Holder, and, if we consider the conjugate spaces of them, it is important to know when the Holder's inequality takes equality sign. On the other hand, in the theory of Nakano spaces, the fundamental inequality is that of Young. Therefore, it is natural to study the relations between values at which the inequalities take equality signs.
This paper consists of three sections and two appendices. In §1, as preparation to the following sections, we will restate without proofs some results of Nakano [l] . In §2, we will show the equivalence of the reflexivity of the modular and that of its norms. Concerning the reflexivity of norms, Mori-Amemiya-Nakano's theorem [l ] is fundamental and its proof is simple. At first, by using this theorem, we will give a new and simple proof of Nakano's reflexivity theorem of modular. Next, we will write a method by which we can prove the reflexivity of norms by that of modular. This method has been known among the group conducted by Professor Nakano, but has not yet been published. In §3, we will calculate values of norms of a linear functional which plays important roles in the theory of Nakano spaces. In connection with the linear functional, we will give more information in Appendix 1. In Appendix 2, we will consider strict convexity of modulars and their norms.
1. Nakano spaces and their conjugate spaces
• ■ • and Ur=i xv = x then we write O^x,, f "=I x, and if Xi^x2^
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For this sequence of integrals, if there exists ] then the limit is denoted by f <Kp)^-
Nakano's spectral theory asserts that
orecT, moreover, if
1.2. Nakano spaces. A real-valued function m(x) on R is said to be a modular on P if it satisfies the following conditions: Another important example of Nakano space is LpW, which is a set of measurable functions x(t) (O^t^l) for which there exists a number a>0 such
Here p(t) must be a measurable function such that p(t) ^1 (O^t^ 1). Let R he a Nakano space. We can define two kinds of norms:
ii n , 1 + m(i,x) the first norm: \\x\\ = inf-;
• 
u(%a/a, p) is denoted by w(£, a, p).
Conjugate spaces of Nakano spaces. Let <j>(x) be a linear (additive and homogeneous) functional on R. <p is said to be universally continuous if
Xx! xga 0 implies infxeA |<£(xx)| =0. The set of all such functionals are called the conjugate space of R and denoted by R, which is also a universally continuous semi-ordered linear space, if we define <p 2:0 as <p(x) ^ 0 for every x ^ 0.
Since the Nakano space is a normed space, we can consider norm bounded functional. It is easy to see that a linear functional <p is norm bounded if and only if (1) ||x||x = inf (X + p)|||x|||p for every X > 0. In fact,
We need only prove the inequality:
because the inverse inequality follows immediately from the definition of ||x||x. For any p>0 such that p > ||x||x -X (X > 0),
Therefore, \x(x) ^(p+X)|||x|||x for every X>0, from which and (1) follows that | x(x)\ ^||x| P. Hence it follows that |||x|||p^l, namely, m(x) ^p. Therefore the required inequality is obtained. (3) llpill* = supIMIp/(^ + p) for every X > 0.
P>0
For any £>0 such that
we have
by (2) Conversely, if on a universally continuous semi-ordered linear space there exists a system of semi-norms which satisfies the above three conditions, we can define a modular on the space.
2.2. Reflexivity of norms. The purpose of this section is to prove TVt (t = l, 2) of the preceding section by (*). But, as may be seen by the proofs, (*) is necessary only for N2. Remark. For the first norm, we can not apply the same method, because fft(x/||x||) is not necessarily constant.
For example, if we take the sequence space 1 (1, Ho*!! = 1.5; \\\o*\\\ = 1.
Therefore, ||a5|H||a||MllaSIIHI°ll and a*(a)<Min {||a*||-|||o|||,|||a*|||-||a||}.
We will study in what cases we can have the equality relations. We begin by a lemma which is an improvement of Theorem 6.4 of Yamamuro Proof.
By the definition of the first norm ||a||, we can find a sequence
At first we will show that £7' (^ = 1, 2, ■ • •) are bounded. In fact, if inf"2i£" = 0, we have 4>a(x) = j t( I,, I,, j a, P)(-> p)w(cTpa)
•M°] X|||°lll ' \ a / = a I tt(1, a, p)(-, p)w(cTpa) Therefore we obtain aR(a) =\\\aR\\\ -\\a\\. On the other hand, by the definition of the first norm, we have
